Statins affect cell-surface expression of major histocompatibility complex class II molecules by disrupting cholesterol-containing microdomains.
Statins, the main therapy for hypercholesterolemia, are currently considered as possible immunomodulatory agents. Statins inhibit the production of proinflammatory cytokines and reduce the expression of several immunoregulatory molecules, including major histocompatibility complex class II (MHC-II) molecules. In this study, we investigated the mechanism by which simvastatin reduces the membrane expression of MHC-II molecules on several human cell types. We demonstrate that the reduction of MHC-II membrane expression by simvastatin correlates with disruption of cholesterol-containing microdomains, which transport and concentrate MHC-II molecules to the cell surface. In addition, we demonstrate that statins reduce cell-surface expression of other immunoregulatory molecules, which include MHC-I, CD3, CD4, CD8, CD28, CD40, CD80, CD86, and CD54. Our observations indicate that the downregulation of MHC-II at the cell surface contributes to the immunomodulatory properties of statins and is achieved through disruption of cholesterol-containing microdomains, which are involved in their intracellular transport.